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NOTICE

This report has bean reviewed by the Office of Toxic
Substances, Environmesntal Frotection Agency, and approved
for publication. Approvel does not signify that the contents
necessarily reflect the views and policisz of the Environmental
Protection Agency. Mention of trzdenames or commerclal products

iz for purposes of clarity only and does not constituts endorse«
ment or racommendation for use.
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The weasurament of long-term effests from lew-level exposure to
eareinogens in afr has beem a difficult problem because of the pressnce of
wuitiple sgents, the chamging pepulation bases expogped, and the invslvement

of personsl risk fLictors during the lowg latent period befors dences is
manifest. Poessibly hecause of these confounding varishlas, the studies re-+
1ating levels of aiy pollutica te localized cancer wmortality by censgus tracta
have been few in mmber and frequintly usrewarding. Winkelstein snd co-
workers £1) ip Buflale atd Zeldbarg, Horton snd Landsw {2} in Hashvilie foumd
no correlation betvween tha lavel of pollution snd the tipk of lung cancer,
However, Menck, Cauagrande and Banderson (3} did fiad higher rstes in coatamin-
sted areas of Los ingeles vhich they apscciated with the gresence of banre{a)pyrene
in air.

. Studies fimed specifically at detecwiniung the bealth effecte of arszsnic
! i the general environmeni, especially aroupd sseltare, are alse Iimized. Miihaw
b and Strong (4) have demenstrated exesasive levels of avsende in urine amd hair

of children axposed to the mmisglons from o copper smelter but oo detrimental
health effgces wers noted. Blot and Fouweeni (3] beve reporfsd excess lubg
cancer mortality foc both neles and females in counties with sopper, lsed er

zinc smelting indusiries, The Latter data agree with the reported risks of

lung cancer In populstions ogeupatfonally expossd to argettic (&, 7). A direct
association of cancer sud emvirommeniel ardenic bux not been Jemonstrated.

The current pilot project tests the feasibhility of datevymining the
carcinoganic effsary of arsenie hy axamining the meoreality of populetiocny
livigg neasr an jnsecticide~prodocing industry. Cancer desth rates In
popuiations from cersus tracte neay thy plant are conpared to ail the tracts
in the city which match on soversl variebles, The sdvantage of using this
matching study desigs s thac date from other projescts with simflar desipgns
might b2 combined despite differencas in the cheracteristics of the populations
exposed to the srseniec fu various citian,

Rackgrouay

For many yaars & chemical plant in gpouth Jaltiepre produced mrseniceis
a: well k5 other ghamicals for mgricultural use. Arcenic acid was memufactured
in the earxly 1900's hut this operatiss was discontiound over 20 years ago and
the plant reconsiruched in 1952, The insecticides portion of the plant produced
several arsenites buy these chemical procedures bhave alsc been ferminsted.
Lead srsenate production was discontinued in 1287, calcivm arsesate iw 1573 and
sodive arsenate in 1996, The plant continues o packdpge wany of theae argen-

Cicals for distributicn. The insecticide piant hap aisc produced chlorinated

hydrocarbens and orgeniz phosphatas,

* The ares arowmd the plant 45 heavily industrialized. Adiscent to the

; chemical plant was 3 Fa4 ang Elsctric foppany operation, Rubker produetion alse
Look placs nearby., The signifigance of those podeible sourcer of contagdnation

st kg lowestigeted.

fo




Q473872887 25141 418 OFF OF ATTORKEY GEN PAGE  BT/25

Meghods

tndex cansus cracts with pognible envirvonmencal axpogsure fo srgenic

were defined empirically as thoss tracty for which at least fLity parcent of
the area was ipcluded within & 3/4 wile raddus of the plant {(Figurs 13, Thia
diatance was seieched because any smnlley radiil would hsve ipcluded enly the
singia tract ip which the plant was located snd Iapger radii would have
inciuded tracte scross the viver in sn ares with heavy industry and few
privata dwallings within cne wtla of the chemical plant, Four census tradtas
whteh fell within theye boundaries are 2303, 236F, 2504 and 230%i. 'The
popuistions of the First theee tracts were sindlar in demegraphic and seclo-
econsnle sharactariytics {Sme nahleg I and 7, Pigure 2), The 1970 ceniusg
detn itndicated that the vesidents were an older, astsble, white pupulation
wirh median igcomes from $8400-9200 per anawom, The population of Eract 2301
hisd a lower medisn invome, 4 bigher proportisn of familias at poverty lavel,
and & higher parcatifape of blacks Chan the other thres Eyncis, Ssparate
matehing contral tractx wers szlectad for the first three imdex traces, Mateh
T, and for 2301, HMareh IT. AlL census tracts in Baltimors City which metchad
e iadex trassa on six variables wers choasn as conizols. The verisbles and
the range of differences which wers scceptsbie for matching wers:

Age diatribution + 107 for each age group
Raze ; 153% expressed as % black
ey 8% ewpresged as ¥ wmale
¥edian income + §1800

% helew poverty level + ID%

T heed of household 1 20%

irrer &5 years

Serreral of the matchlng tracts wete adjxcent to the indet tracts and
have boon snalrzed separately in the svent that the pepulatiopn of thage frases
mey slae have had mindmal exposure. Ope poswible control frect wss dropped
beeguse of an uxcess of white femsles {n thes older age group raauiting from
the presence of & nursing heme In that trasg,

¥or some of the analyses, the control tracts hmvu boun gubdivided
into groups acuerding to geographic losation since the populations i variocus
arezs of the city differ in their expomure o heavy indusiry or fin wobility.
The southern tracty have geveral avess of Induscrialization, The central
ares Insivdes fnmer oity frasts with burh problems of fndusirial exposure
and mobliity, The sorthern tracts are found in poimarily residentisl aresda.
¥o Mansh II sorntrols wore found in the gouth.

ALl dearh cersificaces in Baltimove City for the three veara 1970
1972 have besn examined for cancey 1listed snywhere aswng the causes of death.
411 cancers have buen clagsified according to the 1963 ISCD zode, If mo
ceneer ¢ode gppearsd on the cartificete, ths cancer was cisssifiad by the
seaff; otherwise the coding as resevded by vity vital atstistics personnsi
wag accaprad,
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The oucupabion and place of miaymt: asz recorded on the ceptificats
were lLizted in ovder to detezt donths of chemicgl plant workers, Such infore
mation might aiso identify sther dangsrons sccoupatisoa,

The cimsun tract codes woted ou the certificetes were used fov
claspifying residuoce. The validity of the ocdus wes checked by selectiay a
geven and ten parcent gystematie sswple of the cancer desths {u rhe pesrs 147]
aopd 1472 respectively, The cepsus tracts incoerectly codéd were eight pevcent
1u the fizet sample and Fifteen percent in the second aeeple. To awoid
arranecualy adding cancer deaths to lndex trast wmortality from misclassification,
the vegidence was liated for all cancer dsatha in the index tracts and recoded
gorTectly, his rrocadure allowed elimipatica of deathe from the indew reapra
but e additions from sdsclsssifications Lo other tracts, tima providing o
wimimam 2stimate of csncer movrtality in these tracty.

fﬁguim

The cruds cancer death rates for selected gites end totel cencers
in eanh sex are prisented ia bebles 3 and 4 for the fombined tracts. The
daty suggest that rthe risk of lung caucer in males 19 1.4 times higher in
the index as cowparted ko the non-adscent coatyol cracts, The visk fo the
wmiwed racizl ihdex tract is aven higher iz comparison to its wmtchded controls,
The lung cancer moutality for females i3 pot higher Lo the index as compsred
to the edjscent control fracte.

The raves in thess tables inelude cancer sy Liated enwwhere on the
deatd cervificata put the relationshiy i3 wot changed 45 wnly underlying cause
is uged, The inmcivsion of lung cancers claseffied sa secondary or unspesified
does not change these chsarvations. o

Althougl the tracts hiave besn nmatched by asge, raca and sex sc that
crude reted should be comparsbhle in the mepulations, the sex-specific tates
of the white populstion hawe bass adivsged for age 4o tables 5 amd 6 in
order to determime whether this variabla bhad sy influapce on lung sanver
mortelity, The 1970 Baltimere Clty populaticn has Swen used as che standard
for & direct adiustment, In these tables, the matching tracty heve baen
subdivided by their location in morthern, canpral and southern gecgraphic
arass in order to detect any possible fnternal differences fo cenlrals.

Wona of thase adivaiments have airered the conelusions hased en the crude
rates althauph the nagnitude of the excase risk of lwmg ¢ancer mortality
varies depending on which geowraphic spea control is used.

Hace~gpocific vatay adjuated for age and sex in tables 7 and 3
lodicate thet the hlacke in the one index tract 2301 mey oot héve a higher
rvare than inmer cify populatisns sfter adiustment although the white populsation
i1l hee g kigher rate. The murber of deaths {n Blasks is smell,

The orute death rates for individudl index tracts are presanted in
zabies & and 10 . The data fn table 9 indisate that the differencus
betwesn lung cancer death rates in white meles in tract 2303 where the plant
is Jocgved and the zotthers and peuthern controls are sipnificant for hoth
vomparisons with prebabilitfes of 0002 and QU003 respessively (&, %). The
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ealazive rigk weighted by age of lung cancer Geachs 4n malas in this
1% 3.2 and 4.0 clmee higher them $n the soythers #npd northern rwnt:-ﬂ:“ﬁt
respeatively. Alrhough the relative risk of lung camcer ig highes in malan

- dn tracza 2301 and 2302, sugpesting A peasible gradient in death ratas fox
this diseasz, the differences barwesn index and contyol rates are “significant
£or 2301 only. The doath rates for several other sanser -zifas (oral, wromach,
panctess, end prostate) appesr high in cme op tore of the census *Taets naar
the plear but the pumbers of deathy ere so small that no importance can bs
attached to +he obuervation,

It was suspeeted Chat employesd of the plant who 14ved in the local
ares might be contriburing vo the excass mortality in the index tracte. 4n
examination 3£ the induetries of smployment reuoyded om the death certificates
revealed one san with lung cmncer who worked {n a chemical plant. Emplovment
racords from the insecricide plent were checked to determine whether sny of
the sapcer dearhs had ccourred 4n workars., The gase cgse of lung canger poted
above sud & prostatic cancer death were mutched o plant smployess, Removing
the cags of Iung cancer reduces the rave for tract 2305 from 395 te 355 par
106,600 whize nales, The significant difference {u lung cancer deaths in
tract 2303 as compared to conttoly Temains. i

e oogupation ag listed oo the death certificats indicated no
other work exposure which sdght explain che sxcsss deaths, It la recspnized
how ipnascurate sueh 8ata are in determiniog an individual®s ocpupational history.

Gut: of the 96 cancer desths in the index twacte 2B had ao reported
gocupation and an additiopal 1% wers liszted a4 housewives, Awmwong the remaining
449 egmomrs, 5 oncurrad In lsherews, & in vachindets, & in truek drivers, 3 in
galagmen with all other cccupstions being noted lesz freguently, The industrias
resorded oo rie death coreifdicates alae did pot indicate any remarkabie exessyesn,
¥ifry caucer drathy had no induarry nobed and the 19 housewlves are included
hare. ‘The omly industry noted thyese timey was "shipiullding and repair' which
ﬂg.? ralate to “he presence of & larpe shipyard in the south-pastern corner of

R ﬁit}"t . '

The daca ware suggestive of & gredient in lung cuncer mortaiity

i in & sortherly direction with intermediate watas 1o index tracts 2302 and 1300
! ag compared to the rrack with the chemicsl plent and lower rates in the

) adjacenr vostral traces, A epor wap of the residenves of lndividusis dying

i of lung snd other cancers during the three yesr period 1970-Y2 are noted fo

i _ Filpure 3. Thes: data zlsp suggest 4 clestertop of lung cancer desths. an

i sramination of the direction of wind currents ip Baltimore  indicate the winds

% wirth higheat valosicvy Flow Erom the wast and northwest 32 percent of the bime _
; : & the winter., Thage winds should duonp mozt of the countamination inte relacively
‘ uapopulated ateas. The south and southwest winds which could be carrying
' contamination intn the nesthern tracts cecur 27 percent of the time in the
sumgat End only 13 percest of the rime in Jhe winter and have 3 lower velocity.
Figure 4 denondirazer wind rosed for Dumdalk Terminal four decadss ago; hey
are nob belisved to have changed significantly singe that tipe.
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A metched comerel dasipgo eimilar to that utiiised in the present
pilet rtudy wight be alfective In determining the caneny risks assoristed with
snvizormpental pollution, Froguently the populstdon expoasd o Aoy singls
source of pollution woy be too small and the gamcers foo Anfrequent to be
sure of significant vesults, By using the matched census tract design to
study several expesure sites even in different cities, ona wmay be adble to
add the data or at laagt Fiud cousistent vegplts which will support an
asspoiation betweer & ypecific comtasizant sod & specific caueer even though
rhers are basic differences in the chavacteristics of the populations exposad
at each of the various sitea.

1 In the cuwrent pilot project thers i9 8 slgnfficant inarease in
luntp cansay wortaliey io waley in 3 cepsun trset gdioining sp indostrialized
arez containing an arssticel-producing chemical plent. The daba alsa suggest |
s decreasing northerly gradient in rates fup thix ssncer which could be related
ke digrance from che plame.  Although cencer rates for saverad other sicss

may appear high, the numbers are too small to attach gny walight to the
chasrratios,

" The lack of any ezcess lung causer wortality in fewales valgesp
questions about whesber the differsnces should be sttyiboted to anvivomwonal
or sceupabional exposurs, An examisation of plemt records fadicates that
soployment in the chemdosl plant cannot explafn the mele-female discrepancy
o the excess Jung eanser wortalify. Urown death cercificate date no osthar.
industrisl exposure predominated in rhage man but this sccupatiensl informs-
rion is insoupiete sad uneeiifable, It is possible, howsver, thab environmental
sxptaute to ageuts euch as sryenis may regulzre the evhwrgistic action of
sigaverre smoking befors lung cancers sre manifast. This ypothesis would
e coppatibhle with the date on occoupational lump cmncer in asbeatss and uraniom
mine warkers whe esperienced am txcess of lung catcers only in asscciation
with cigarette smoking, Exposure te argenis in fomales may not produce lumg
cancer becawar of inftequent ¢igaverte smaking in the past, althowgh it mey
produae asmcer 2t & site otherw than the lung. HMess (14} reported thar female
woolen textile workers had an excess visk of oral cancers which he attriluted
; o arzenie exposurs from sheev-dip; he dIf not Teport #n excess riak of lung

cancers, Thus, health effeqts from environmental exposurs ho An agent may
W diffevent deponding on sex, age, and aimulranscus exposurs to othey parsonal
rizk factars. ;

The data from this study are sti{ll preliménesry., The f(oformation
should be expanded #ith deaths frow sdditiensl years, validation of patholoegy
vocosrds and further information on the personal chavzctamistices of the decwssed.
Ssopling of soil and dust in. the area tp detect the presence of aranuia or
other contaminants sheuld bd accomplisbed,
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The present study was & preliminary attempt ko determine the Eeesibilicy |
of wsing cancer sortelity data to Indicate Lbe carcinogenic effects of poseibls j
arsenic axposure in the enviremment., The four acepsus tracts for whish [ifty :
pareent of the aress lay within » 3/4 mile radius of an arsenicaleproducing
{usecticide plant were mutched by such demegraphic charscteristica ag sge, race,
amx, and socicegonomic status with 231 other simdlar tracts in Baltimore {ity.
The matching Frgcts were thet subdivided zcocoprdiag %o suspectad 2iffarances

15 expusure to envirommentzl pollution, The lung cancer mortality was higher

for the combined tracte adjacent to the plant 2% compared co the contrel tracts,
The Iung catcer mortality for the trant in which tha plamt was locatad wez Lhree
to-Sfeur times hisher than in controls tracte, & difference which wes significant,

the data slisze support & tortherly gradient in msted with Inereading distance
from she pilant.

J U T

The difference {n luong cancer mortality whick was present cnly in malas :
could net be gxplained by employment iz the insecticide plant or in other high
risk occupatioss. It iz possibla thar differences in amoking habits {n pre.
vious time periods might explaiy the discrepancy in rates by gex. Additsional
. deathe 2z well as further information on owcupation and personel habits avm
! neaded to veildate the findings,

it s rriske
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